A mechanism for the proapoptotic activity of ursodeoxycholic acid: effects on Bcl-2 conformation.
Ursodeoxycholic acid (UDCA), a relatively nontoxic bile acid, enhanced the apoptotic response of tumor cells to both photosensitizers that cause photodamage to Bcl-2 and to the nonpeptidic Bcl-2/Bcl-x(L) antagonist HA14-1. The latter agent binds to the surface pocket formed by the BH1, BH2 and BH3 domains of Bcl-2 and Bcl-x(L). Fluorescence polarization studies indicated that affinity of HA14-1 for Bcl-2 was enhanced in the presence of UDCA. Moreover, Bcl-2 photodamage was promoted by UDCA using a photosensitizing agent with affinity for the endoplasmic reticulum, a site of Bcl-2 localization. Fluorescence resonance energy transfer (FRET) studies revealed that the proximity of Bcl-2 to a hydrophobic photosensitizing agent embedded in liposomes was enhanced by UDCA. Since photodamage will occur only if a protein is in close contact with a photosensitizing agent, we propose that these findings support the hypothesis that UDCA causes a conformational change in Bcl-2, promoting HA14-1 binding and enhancing affinity for certain membrane-bound photosensitizers.